WORLD INTELLECTUAL PROPERTY ORGANIZATION 

International Bureau 




PCX 

INTERNATIONAL APPUCATION PUBU SHBD UNDER THE PATENT COOPERATION TREATY (PCT) 

(11) InternatioDai Publication Number: WO 96/39206 

(43) International Publication Date: 12 December 1996 (12.12.96) 



(51) International Patent Classification ^ : 
A61M 



A2 



(21) International Application Number: PCn7IL96/0CXX)4 

(22) International Filing Date: 5 June 19S^ (05.06^ 



(30) Priority Data: 
114022 



6 June 199S (06.06.95) 



IL 



(71) Applicant (for all designated States except US): ASN RESPI- 
RATION DEVICE LTD. [TL/IL]; Technology Center, 20179 
hffisgav (IL). 

(72) Inventor; and 

(75) Inventor/Applicant (far US only): OREN, Nathan [lUIL]; 56 
Moiad Hagay, 21752 Camiiel (IL). 

(74) Agent: COHEN ZEDEK & RAPAPORT; 29 Beralel Street, 
64683 Tel-Aviv (IL). 



(81) Designated States: AT, AU, BG, BR. CA, CH. CN. CZ. DE, 
DK,EE, ES. FI, GB, HU. IS, JP. KR, LT. LU. LV, MX. 
NO. NZ, PL, PT. RO. RU. SE. SG. SI, SK. TR. UA. US, 
European patent (AT, BE, CH, DE, DK. ES, FI, FR, GB, 
GR, IE, rr, LU, MC NL. FT. SE). 



Published 

Without international search report and to be republished 
upon receipt of that report. 



(54) Title: RESPIRATION DEVICE 
(57) Abstract 



means 
means. 



A respiration mask to prevent sleep apnea and snoring comprising means for measuring real time P«s«^^jf^.*^"^ 
fcn^aintaining a pre^tetemilned p^ure inside the mask. The mask is sdfHContained and does not requue external air compression 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to Wentify. States party to flie PCT on the front pages of pamphlets publishing international 
applications under PCT. • 



AM 


Annenit 


GB 


United Kingdom 


AT 


AustfU 


GE 


Geoigia 


AU 


Amtnlia 


GN 


Guinea 


BB 


Bszbados 


GR 


O1B6CS 


BE 


Bd|{^iSD 


HU 


Hn^gaiy 


BF 


Boriciiii Ftto 


IE 


Ireland 


B6 


Bulgaxii 


IT 


Italy 


BJ 


Benin 


JP 


J^ian 


BR 


Bnzfl 


KE 


Kenya 


BY 


Belanu 


KG 


Kyigyitan 


CA 


Csotdn 


KP 


DemoctBtic Pcople'i RepiAIk 


CF 


Ceotnl Aftkaa Repaiblic 




of Korea 


CG 


Congo 


KR 


Rqrablieof Kflset 


CH 


Switzcrlind 


KZ 


Kazakhstan 


a 


Cec£d*lvoiie 


U 


Liechtemtetn 


CM 


CiincToop 


LK 


SriLasIca 


CM 




LR 


Liberia 


CS 


CzBchotlovaUt 


LT 


IJllmMila 


CZ 


Cxech RepobHc 


LU 


Luxembourg 


DE 


Gtm&ny 


LV 


Latvia 


DK 


Denmark 


MC 


Momco 


EE 


Eflottia 


MD 


Republic of Moldova 


ES 


Spain 


MG 




n 


Ralaad 


ML 


MaU 


FR 


Fmse 


MN 


MoQgolia 


GA 


Gaboo 


MR 


Manritania 



MW 


Malawi 


MX 


Mexico 


NE 


Mger 


NL 


Neflgriandf 


KO 


Nofw^ 


NZ 


New Zealand 


PL 


Poland 


PT 


Portugal 


RO 


Roaaania 


RU 


Rouian Federation 


SD 


Sudan 


SE 


Sweden 


5G 


Singapore 


SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


SZ 


Swaziland 


TO 


Chad 


TG 


Togo 


TJ 


Tajikistan 


XT 


Trinidad and Tobago 


UA 


Ukivne 


UG 


Uganda 


US 


United States of America 


uz 


Uzbekistan 


VN 


Viet Ham 



wo 96/39206 PCT/IL96/00004 

4 

1 

RESPIRATION DEVICE 
The present invention relates to respiration aids, particularly for use by 

« 

patients suffering from the disease know as Sleep Apnea and snoring. Sleep 
Apnea, which manifests itself by intensive snoring during sleep, is a 
biological disorder of the respiratory channels, in particular the upper air 
passages which tend to collapse and become blocked towards the end of 
some exhalation cycles. In order to overcome and avoid suffocation, the 
patient must exert an effort to continue the breathing process, i.e, the 
inhalation phase, which effort entails his actual awaking. Patients are thus 

* 

driven in to a serious mental and physical condition, due to accumulated lack 
of sleep; although the patients seem to be asleep, actually they are not 
deriving the benefits of slumber, not to mention the inconvenience caused by 
people in proximity. 

In the course of research, it has been found that great relief is attained If, by 
some external means, the patient's lungs (and, of course, the upper bronchial 
passages included) are kept under a constant, slightly elevated air pressure, 
of the order of 5-15 cm H2O above the ambient, "atmospheric" pressure. 

Apparatus devised for the application of this kind of treatment included a 
belted nose-mask and snorkel, through which excessive quantity of air was 
supplied to the patient (of the order of 100 lit/min vi^ile normal human air 
consumption during sleep is about 6 lit/min). 

This method assured thai both the inhalation and the exhalation took place 
under practically the same, elevated pressure, as required. However, it has 
been found that the supply to the patient's mask of such extremely high 
quantities of air causes great inconvenience, expressed, inter alia, by 
extensive cooling and/or drying up of the nose and other breathing passages. 
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It has already been proposed to overcome this inherent deficiency of the 
conventional system - cf. Israel Patent Application No. 82300; however the 
apparatus therein disclosed still requires the installation of an electric motor 
to drive an indispensable compressor 

It is, therefore, the prime object of the present invention to provide a 
respiration device for the above purpose v^lch is self-contained, and does 
not require an electrically powered air compressor. 

The device of the invention is a respiration aid device, particularly for 
preventing snoring and Sleep Apnea, comprising a nose cover, a one-way 
inhalation, air valve, an exhalation controlled air, valve, a potentiometer for 

•setting of in-mask pressure, a pressure gauge, two analog-to-digital (A/D) 

;uits, comparator, a controller. 

The invention is illustrated in Fig. 1. Nothing in the following description is 
meant to limit the scope of the invention; it is meant only to clarify and 
illustrate it. 

The device of the invention comprises a mask covering the patient's nose, 
and a servo mechanism maintaining inside the mask a desired pressure 
during exhalation. This pressure inside the mask is due to the patient's 
exhalation only. 

• * 

As illustrated the novel device comprises a mask 1 to be attached to the face 
by means of a strap around the head. There are provided two valves, and 
inflow valve (2) and an outflow valve 3, which, allow air to flow from the 
outside into the mask and from the mask to the outside, respectively. The 
opening and closing of the one-way inflow valve is controlled by that valve's 
mechanism; the opening and closing of the outflow valve are controlled by 
control means 8. 
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There is provided a pressure gauge (5) which senses the air pressure inside 
the mask. A potentiometer (4) is set so that its resistance is used as 
reference. This reference corresponds to the desired threshold value of air 
pressure. Units marked on a scale, for setting the potentiometer, are units of 
pressure, given in mm of water above atmospheric pressure, in the range of 0 
to 1 50 mm. There is provided two A/D converters (6 and 6') one for the air- 
pressure inforniation coming from the pressure gauge and the other receiving 
reference information coming from potentiometer (4), convert these two 
analog data into digital data: the analog pressure information into digital 
pressure-information, and the analog resistance Information into digital 
reference-information. These are input to a comparator which compares them 
with each other. According to this comparison the comparator 7 sends 
Inforniation to the controller 8. If the pressure measured by the pressure 
gauge is higher than the set reference, the comparator 7 sends to the 
controller 8 information to open the outflow valve 6'. If the pressure measured 
by the pressure gauge is lower than the set reference, the comparator sends 
to the controller 8 information to keep the outflow valve 6' closed. 

Both valves are very sensitive and respond rapidly to very small pressure 
differences. 

Various outflow valve, can be used, such as: 

(1) and on/off valve; 

(2) a valve with variable opening: from fully closed to fully open. 

During inhalation the pressure within the mask 1 is lower than the pressure 
con^spondlng to the set reference so that the outflow valve 3 is closed and 
the patient inhales through the inflow valve 2. During exhalation the pressure 
within the mask 1 builds up because the two valves are closed. When the 
pressure within the mask exceeds the pressure corresponding to the set 
reference the control 8 sends Inforniation to the outflow Valve 3 to open it, 
allowing air to flow out. 
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If the outflow valve 3 is of the on/off type It remains open until the pressure 
within the mask 1 reaches the pressure corresponding to the set reference 
and the outflow valve closes. If the outflow valve 3 Is of the variable-opening 
type it opens in proportion to the pressure within the mask so that the 
■ pressure remains at the level con-esponding to the set reference, and when it 
drops below that threshold, the valve closes. 

It will thus be readily appreciated that the device provided according to the 
invention, is of simple construction; needs not be associated with auxiliary 
installations such as an electrical power source; it comprises a small number 

■ 

of simple elements and is therefor not liable to wear during prolonged use, 
»nd also inexpensive. 
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CLAIMS 

1 . A respiration mask, particularly for preventing sleep Apnea and snoring, 

comprising: 

a nose cover, provided v/ith an inhalation, one-way, air valve; and 
exhalation, controlled, air valve; a potentiometer for reset timing in-mask 
pressure; a pressure gauge; two analog-to-dlgital circuits; a comparator 
and controller means, thus providing means for controlling the exhalation 
valve to maintain in-mask pressure during exhalation at a preset value. 

2. A mask according to claim 1 , where the opening and closing of the one- 
way outflow valve is controlled by control means, 

3. A mask according to claim 1 or 2. where means are provided for 
establishing in the mask a pressure in the range of from about 0 to 1 50 mm 

water. 

4. A mask where a pressure gauge senses air pressure inside the mask and 
a potentiometer set so that its resistance serves as reference, according to 
which preset difference the air pressure in the mask is maintained. 

5. A system according to any of claims 1 to 4. where there are provided A/D 
converters, one for sensing air pressure from the pressure gauge, the 
other from the potentiometer, which data are used as input to a comparator 
which sends commands to the outflow valve, either opening it or leaving It 
in the dosed state. 

6. A respiration aid device for preventing Sleep Apnea and snoring 
substantially as hereinbefore described with reference to the 
accompanying drawing. 
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